Since Barkan (I938) first clearly distinguished between open-and closed-angle glaucoma (CAG), attention has been directed intermittently to precipitating angle closure (AC), by creating an experimental situation in which it can be predicted with a high degree of probability that a particular eye will develop CAG.
Material and methods A method for provoking eyes which are at risk of developing CAG by using pilocarpine and phenylephrine simultaneously has been described previously (Mapstone, 1974c) . Altogether 2o eyes of 20 patients who each reacted positively to pilocarpine and phenylephrine, were re-provoked with o05 per cent tropicamide. Drops were instilled three times initially at i min intervals, an anterior segment photograph taken, and the intraocular pressure (IOP) was measured. Thereafter, at approximately half-hourly intervals, the IOP was measured and a photograph of the anterior segment was taken. As soon as the IOP had risen significantly (more than 8 mmHg) with gonioscopic evidence of partial or complete AC, intravenous acetazolamide (Diamox) 500 mg, thymoxamine 0o5 per cent, and pilocarpine 2 per cent were given. If, after 2 h the IOP had not risen significantly, pilocarpine 2 per cent was instilled at half-hourly intervals. Subsequently, slides were projected and P/C* ratios calculated.
Another 4i eyes from 41 patients were provoked with pilocarpine and phenylephrine because the contralateral eye had had either an acute attack of CAG or a positive provocative test with pilocarpine and phenylephrine. These eyes form part of a larger series, details of which will be published separately; their inclusion *P and C = pupillary and comeal diameterin the horizontal meri llan Address for reprints: R. Mapstone, St Paul's Eye Hospital, Liverpool L3 9PF in this paper depends upon the fact that the results of the provocative tests using pilocarpine and phenylephrine were negative. The 4I eyes were re-provoked with tropicamide 0o5 per cent using the methods described above.
Results
Of the 20 eyes which had a positive result when provoked with pilocarpine and phenylephrine simultaneously (P and P), eight developed CAG on re-provocation with tropicamide (T); 12 had negative results. For the purposes of this paper the significant measurement is the P/C ratio at which AC occurred or, if the result of the provocative test was negative, the maximum P/C ratio that was attained. This gives four P/C ratios:
i. The P/C ratio in P and P positive eyes at the time of AC; these eyes subsequently had a positive result with T (eight eyes, Table I ) 2. The P/C ratio in P and P positive eyes at the time of AC; these eyes subsequently had a negative result with T (I2 eyes, Table I ) 3. The P/C ratio in P and P positive eyes which subsequently had a positive result with Tthat is, the P/C ratio at which AC occurred with T (eight eyes, Table II ) 4. The P/C ratio in P and P positive eyes which subsequently had a negative test with Tthat is, the maximum P/C ratio attained on provocation with T (I2 eyes, Table II ). Of the 4I eyes at risk of developing AC which had a negative provocative result with P and P, nine subsequently developed AC on re-provocation with T; 32 results were negative. This again gives four P/C ratios:
i. The maximum P/C ratio during provocative testing with P and P in eyes which subsequently developed a positive result with T (nine eyes, Table I) 2. The maximum P/C ratio during provocative testing with P and P in eyes which subsequently developed a negative result with T (32 eyes, Table I ) 3. The P/C ratio in T positive eyes at the time of AC which had previously had a negative result with P and P (nine eyes, Table II ) 4. The maximum P/C ratio in T negative eyes which had previously had a negative result with P and P (32 eyes, Table II ). The mean P/C ratios are shown in Tables I and  II, Application of Student's t test to the mean P/C ratios in all possible combinations taken two at a time shows no significant difference between any two means in either Table I or Table II (9) 0-51 (12) 0o49 (32) cant difference in the augmentation of sympathetic and parasympathetic activity. Similarly, parasympathetic activity of the separate groups is equally inhibited (Table II) . There is, however, a highly significant difference between Tables I and II, largely because of the variations in parasympathetic activity-that is, angle closure occurs when the pupil diameter is significantly larger with tropicamide than with pilocarpine and phenylephrine. Four types of anterior segment therefore exist in eyes at risk of developing CAG:
i. Provocation with simultaneous P and P or T are both positive 2. P and P is positive but T negative 3. P and P is negative but T positive 4. Both P and P and T are negative. (This group will not be discussed in this paper.) In a previous paper (Mapstone, 1974c) it was shown that sympathetic activity was not necessary for angle closure to occur, but that it might actively pull a sphincter to mid-dilatation and allow the results of parasympathetic activity to close the angle. It was also shown that, in the absence of parasympathetic activity, closed-angle glaucoma did not occur. The results show that angle closure occurs with both parasympathetic inhibition (tropicamide) and excitation (pilocarpine). It is therefore a necessary consequence that closed-angle glaucoma can result from the operation of more than one mechanism. How then can the experimental observations be related to the clinical situations in which it is known that closed-angle glaucoma can occur?
The problem essentially resolves itself into an explanation of how iris can become apposed to cornea. Theoretically and experimentally this can happen in two ways (Mapstone, 1974a, b, c) , either a 'push' from behind, or a 'pull' from in front of the iris plane. Considering each mechanism separately: i. A 'push' from behind A plot of sphincter pupil block force against pupil size has the form shown in Fig. 5 , and it can be seen that with a mid-dilated pupil-however obtained-pupil block force is at a maximum and iris stroma relaxed. Given a suitably predisposed anterior segment, some eyes will proceed inexorably to an acute attack if the pupil is placed in this position because of the increase in pressure in the posterior chamber. This mechanism depends upon pupil block alone, and it is unneccessary to invoke adjuvant parasympathetic or uveo-scleral effects.
A 'pull'from in front
This mechanism requires pupil block generated by a pupil in miosis or mid-dilatation, and a parasympathetically (ciliary body) induced increase in trabecular meshwork outflow. As a result a pressure deficit is produced between the anterior and posterior chambers, 'pulling' the iris on to the cornea (Mapstone, 1974c) . Theoretically, uveoscleral mechanisms may also be involved.
In any one eye these two mechanisms may act separately or in combination, and can result in three main types of primary closed-angle glaucoma -namely:
A. 'PUSH' CAG Eyes exist in which the result of provocation with simultaneous pilocarpine and phenylephrine is negative, but that with a parasympatholytic such as tropicamide is positive. The main difference between the two is that angle closure occurs with tropicamide at a pupil diameter significantly larger than with pilocarpine and phenylephrine that is, the iris-in the presence of too much parasympa- 
